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The present invention provides a cement additive which can achieve excellent fluid retainability and has 
excellent mortar kneadability. The cement additive comprises copolymer (A) having polyalkylene glycol 
ester unit (I) and carboxylic unit (II) as repeating units, wherein polyalkylene glycol ester unit (I) has an 
oxyalkylene group with 3 to 7 carbon atoms on an ester bonding moiety. 
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% 120-175 3 JL#./#-fc>t*# 

20-65% ^Jr. 

(JP-A-01-113419); *fc4MM«, fc*(a) 

CP *) *MU84fc^4fr*' (V*-) i*****^*** 

j|b^i|L*tif« A«***^/**#-#^**»/**, (c) 

il&&(JP-A-07-267705); (A) *^Li&^^# 

(B) IfL&^SMfc^— *Mfc^4&, (C) ( 9 
*]Jfe2508113); &&:£&^-(ifcF^)^-S| (T*) ^ASIiLllik 
(3E^*)—#^ *f^*8iL 

(V*)«*A(**A)«JA«*j|t#(JP-A-62-216950); 

(**JIO— *<?*>***», <?*)**%***<*#*). 

**Mt(**ilO«J*.«*-&- 3l4fr (JP-A-01-226757) ; # ^ JE: £ J. (it ft 

^|Ut#ut^(**4). *> CP*) (JP- 

B-05-036377) ; &-^S£#- (¥*) & « A 

#*£4fr (JP-A-04-149056); Z^— S|#- ftJMM* (I 7 *) 

OP*) i^M-OP*)** 
fL**fc*^^CP*)ft*A». t***l**B 
«a,p-^^*#-«!A^**4«r(JP-A-05-170501); OP 

^)#^^^, fct^iMMV*)***^ (nUk) *#**&*». (V 



f*JMM^«M4.*&)tiAtt#JMfr (JP-A-06-191918); **JUtj|L 

(JP-A-05-043288); *JfcC*^.«Mf-*M*8k lajaLTJ?**- 
*jMfcJM*JMMi A#£JMfr4£-&ilSt (JP-B-58-038380) ; *|Li 

**4MHM*#-*lA***|t4& (JP-B-59-0 18338); ftjMTJMt&H 

*Jl(JP-A-62-119147); £ 

£&3f # ^ & A«#4?£.4fr # & (JP-A-06- 
271347); «JU8*M**^fc*ifc*-=- ##^^^-St^^^^Sf 6^^- 
Jt^Sr^*.***.^*^*^^* (JP-A-06-298555) . ifcgtf 

fltf. *X******^***it^««**t*^*il.ir* (5- 
95): (95-5), (10-90) : (90-10) , -f-f-iMM&^Mi'B'fc, *»/3frJ8 

4ft A), atip&AJMfcC*,*-*!*). 3l^iMt(i&#4ftJfc), 

jM*#*4ft&; IMI.4t&MiML4bA«|r^j|L^#A*J|t#, 
#; #*-f#fJW»k **V*.*f-J(t*, 
*\ *VJt*f-**. 

^»p-1.3*JL#(T«il.A*t*iLitfi«, curdlaiu 
^; 
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(3)*MHfl. 4UUfc*L *JU**. FT4M*#fc* 

JL*it*.iK.**.«**. 

M^(*TMC i-jfeiiU-i,i--J#C 

(9)Jl4fc*r.*.i*fc*l. H#L4b*, * Oft) fUfcZJ* (*) JMttf 

;Ml*&£*ll^ 12-14 (It) 

4Mb*fr c*t&) dbr * # 4MfcJfc*»IUMfc 2* * **JHfc 

ilit#JlteiM* A^SJftA* (*». 2, 4, 7, 9-W ^^--5-^^-4, 
2,5--nTl--3-e>^-2,5-^^. ^»3-T*--l-TJfc-3-*)Jm64f- 



<io)iMUilfc*i, *»: + *fe*» #; 

(li) *»: AJJrMftlti*; 

(15)AE#J, *»: &frM.*#>*>ffi1»&* JftJUUIM. 

jt&4b&J(Ht£.(^)lt#MA*J^ *6J*#*h 

jt£A4fc*, dk|L4fcr.#^*.*ft#*«A«J*^-f*+** 6-30 ft*** 
-J-****— it*, db>+»A^4Ur0--t« 3>A$)*^t**6- 
30#**^ft*Jfi?3Mfe— itH, *«KMW-fc. A*«A*J t** 6- 
so****^**— iNU*. *»+-=- *t*-t. A*»A«i*^-ft**e-30 
>Mtj*-f-ft**t*.», *»i*»-t. A*»A«J*^-T-t*#6-30^^L» 
-f#J6r, iUUfc-fc, A*A3#^t** 6-30 

4»J|#*****Jl«4FJ!; *U^*JfciU**Jfc. ***** 
*JtH (T**«AA*t|Ut^*J|t^)^rt^*A«it4l*«^ 
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(19) *J, *»: . JtfLJfeifc*-*; *t^=-*. >2-¥J--2,4-& 

(20) 

%mm. ^ **** 

*h£i^ #L4fcA, -HM^, ^-f. 

jt**^****^^^^.*^^^ l)-3): 
l)k^#T^#la^tf^#r: (1) ,ML$ fcfcfcfaffl , ^(2)>M: 

^b#.&# (5-95) : (95-5) , (10-90) : (90-10) . 

W^MtA******!** 0.01-10%**. 

^^-^.^-^^JA^^-^(JP-B-59-018338), (3)#.**UUk 
(2)*Jt*r«&&*«5 0.01-10%**. 



aii^S: Millenium System (& Water Co., Ltd # it) 

#r*J ^: 410RI Detector Water Co. , Ltd #]it) 

flf/S^it: ODS-2 (3 £0 (& GL Science #j it) 

#T###J& ili±4M 30%MUfc«*JMLai* 6000 jfcZ*JM946 

St*: 0.6*-^/^ 

35X: 

ai***^: Millenium System Water Co. ,Ltd#]it) 
4§r#l 410RI Detector Water Co. , Ltd M it) 

#T/!3^i£: TSK-GEL G4000SWXL, TSK-GEL G3000SWXL, 

TSK-GEL G2000SWXL(& TOSOH Corporation^] 

it) 

mmtilftBL **fcJ3 C*iP!1f 1765 3235 Jt^, 
«: 34 JL^^A^ft^St'W&J.pHtf.* 6 ff«* 

St*: 1.0*+/^ 

*fai: 251: 

^3^^i;# 170000. 85000, 46000. 26000, 
12600** 7100 



#169.4£:M^«&*»£*K HA* 
4 'Mtfft, #ii.i±^ 52. 9 & — 

4fc&*«+J$Ji»A#**J& 75, Jfc.'lfcrt*«*-*-J**»A#**t* 2), 7.1 
0.5 it 30% Jl|L4b* 39. 5 0. 6 & 3-3L 

A 24 & 1. 15%it"AA4ft*-*.«.— 

j*J&-S-*l*tfft**«6A 1. 15%&4UMA*-*&. 

#ai*#* 80t:T l 'hej-astAJt^iLA, 

34900 «$ m (1) ft 

2) 

^Jt^NfcAliA, #*fL***T#iLA**i»*£80T:. 

4 'Mlt ft, #ifiit«<£* 52. 7 jfcVlUMtZ'— — 

2. 1&p*?^&, 5.2&¥^*^ 0.4 A 30%l.|Wfc«*.*«.» 36.9 

A** ^ 0.6 3H«J.fc*HHAtt 241, 2. 3 

tiL&L&fct&tiL. 801C T 1 

30% «.|L-lfc**.*.«.t^#**-*ia5ti!| 7. 0 pH-dL, i£# 
T#M 35600 ftiM-fl*** (2) #*J§o&. 

jM»^fc*&«l****.**T: #.4fcZ*#<Kr-f-*&*»A**it^ 75; JMfc 

^#^^^^^^^2.6; 96.6%#*; «/n 

#28.8. ^^^>^^^^^T: 

0 0 

1 15.0 



2 



33.5 



3 



30.2 



4 



15.3 



5 



4.9 



6 



1. 1 



0 



3) 

*ib, # 169. 4 A3Mtx»*»£*K dfcJf*. f,n.i& 
4*tfrt, #iiit*^34.2 JL«fl-F«*&fc*l 2#&S — VlUt.J|L2* 

^Z^tf-f-J^A^&l&t^ 23), 7. 2&i**ifi&. 0. 5 & 30% 

34. 8 0. 5 £ 3HBL&ttfttiAtt****4L5 24 & 

6 £2. 3% it******.. *«**MME.80T3Tl**i«* 
A*4*JUfe. *J8 30%*|l4fc****t*##*Ifc*tffc*l 7.0# 
pHflL, ifc#Tlf«!**&^-f- * 34300 i*;ML9!-ft*4fr (3) 

4) 

■fib, # 99. 6 A**x*#auM\ 

Af^«j»)Wl*«43»JU«t. ****#T4ML£**«* 

#*!UNfeA«A. #*i.^ i ^LAT*iuaL*.**«*i8ox:. 

4 'Mtfft, #iii±^ 107. 5 JtTlUtjfe^— *HT^*»#*». 
27. 5 2. lit 30%*#Ufc4&#**, 31. 6 A*-. 1. 7 £ 3- 
**ft*t! Aft ##»*-**-£ 24 A 9%ii**£M<^>&-- **;MliL 
jRjg**l'hli-rti*iw6iL9%5t4t*t**.*«- 

80TCT 1 <Mj-i»£A|t4*ilj&. 30% *|Ufc4ft#.* 

*t^#***4fr>2liMI 7.0# pH$L, 20200 
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tfi^iiiti«Ji#*WMtt#lM*(4), JMfciNfc*»A#*ft**^ 

*%*M&-f*&i»AJ**** 2.6; |Ufc&;*#;frA.*i& 90.6%#£; m/n 
#9.6. H.4fcT#*»A#**«^*»T: 



Jl4fcT:tftt*»A#fc#. 

0 0 

1 11. 7 

2 36.4 

3 35.0 

4 16.9 
5%>3t& 0 

W 1) 



4'hii'rt,#ait*^118.9JtVlUt|t^#3|t*^*+*#*»(*' 
A#*#J!r 25, JL4fcftJ*tf+J$*«A##*iir 2). 16.0 
1.0 JL30% 32.7&*. 1. 5 & 

^fi£$A##-#*^>&^ 24 & 1. 15%5tStA4fta|c.**.— A 

i^*rt**6A l. i5%at*Ut*i***.. ^> 
#a^#^80t:T i'h»ria5EAJt^iUSL, sWr^M^* 

22300 (1) #>^>fc. 

2) 

# 169 &jMtxfc#*£.*K ^fc#H> fA3tA. 

*l*l**A*A, #£#A^&T#iL£«jk*J.80T:. *JMt4 
'hut rt, #i£it^ 55. 3 AT JL*.£.&^. *+**MU* OMfcZ^tf 
■^^>A#^^t# 75). 7.5&i5*£S^ 0.l£30%&|Mfc4ft#**. 
40. 0£*. ^ l.o & 3-**tf*flA«+#jJt*SfcJ* 24£4.6%i± 



iSUfc#**fc— &*;frSiL,&&*t. 1 6 & 4.6 

>EL, i£#»T#^*^^J: 19800 (2) 

l) 

-fit, # 169.4 jLjMtxit#s;t.-H\ fc^USt 

4 * A , #ii.i± 121. 2 £ JJPL T (JMb 
Z^#^;ML,£&lfc;& 25), 13.8&¥^i^g^ 0.2&30%t,& 
ifctt^**.. i|t0.7jL3HSUt^**!A«*+**-*-*.^ 24 

& 5. 2 % i£4L*4Hi*&--fe* *»«J iLA*.* t . 1 * N" ft 

6 £ 5. 2 % #aAflt#* 80X: T 1 'M*t 

VXfL&&&tiL&, 24600 ft* 

(^4fe^4 l-8 3**t>fc#l 1-2) 

«**fe^*J &^4t i *«;Ml**JM* (D-(4) (^M«4hM 

^ l-4^#fll), ^*b^4&(l)^(2)(^]aiit)H-^4h^^ 1*» 
2 Jh&H). JKJMULft(*&M-&4fcM 1 rft#£j)#;$*^;M>J # 

Mf-*liX.¥t#ft* VX&.ztr%L#)&&X>%-% 600 it Chichibu Onoda's 
600 &Toyoura#>£*>^ 3* 210 &&fcVLfcfaM ft*- 

ft, #*#*^*^^«*«. ****«*4LJ& 5 30^ 

60^M»90^4frBt, #«4h&tt#ft*£JjA#55*iM^55 
**ttt£W#-#-t. JufcJL4U&, aft*** 



£ 1 







(%«/ 


KM 
(%« 

/*.Jt) I} 












30 


60 


90^ 


^-fcl 1 


S6.#(l> 


0. 15 




60 


110 


100 


90 


75 


<W 2 


£.# (2) 


0. 15 




60 


104 


92 


79 


72 


« 3 


(3) 


0. 15 




60 


no 


97 


81 


70 


W 4 


*#(4) 


0.25 




15 


113 


93 


87 


82 


5 




0.075 


0.075 


! 70 


118 


100 


91 


77 


W 6 


JL#(2) 


0.075 


0.075 


70 


119 


102 


82 


77 


*J 7 


£.46 (3) 


0. 075 


0.075 


70 


110 


99 


77 


73 


<W 8 


£.# (4) 


0. 125 


0. 125 


30 


115 


96 


89 


84 


-W 1 


#(1) 


0. 15 




120 


110 


95 


80 


65 


-W 2 


#(2) 


0. 15 




70 


110 


75 


55 
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##. tl 4L 1 (1) - (4) % *t (1) * (2) * 

(l)-<3)**#j|t 60^, 4#;ML9l#*l#<4)tt# 

4t^4tBtP51^ 15#-, ftJj-Jfc-W 1*» 2 i&tfJfc^WMl)*' (2) 
120 70 &, B (l)-(4) «4^|L^4fcN-|SI#**ft. 

*JS BiUr**T: Jt*r (1) - (3) (I) A4fc t. 

75*£, ^^Jfc*j|l#(l)W*-lfc2i#*'il#**i& 
25**. 4^iL**i|l*(l)-(3)*^r*lL*.^|l4fcC.**iA#* 

iM-^lus^A****. (4) **X 

4lr(l)*iB«#**t. ^HA*»*#^t**"#.*^***&**** 
#(1), ^g&^^*^4bT^^^iL^*^(4)*^3S^fil 

(4) J§ (l)*****.*^^^*- 

*t&4HM*(2). iUr*t*to&M*A#*it# 75 

*t*^|t«^4fcN-«ftf-*-«.**J|t4fc(l)-(3). £-f;Mt« 
*JMfr (l) - (3) , ±SM &$L& (l) - (3) J-^TJMb * * 

-tp^, J6J1^4L«*3|L#(4)*»^^**ll4fcT#-*P^, 
^L**H4fc & *i->t*|t«r (2) , 4Mb ft if* £ 4fcT#**flr#**»4* 

#;ML9I (1) - (4) 3% xt*t&$L& (1) *> (2) £ft#4MlL* * « 

#£4fc-U£#*M£, lHtfft^it l JI*llt#(l)-(4)«^|Lft*A 
* 70-82 *#. (90 ^xftb-W 1 (l)«^H8t 

#flL# 65**.(90 jtb^h, £-^*i-*«2tttffc#JH*r(2), 

*^HSt^tt.* 60^#^&*MU»] 55 gJfcTtt«*;Ml9! 
#JM& (l)-(4)**#***«*A#.fltWtt. 



*t*t,fc-3Mfr (l) ft* -J-**.*!**.* (l) - (3) 

*»T. ^A.**3|l*(l)-(3)«IHfc2*i**«A#*#t* 75#*. 

25##, BifcJl.^>*Hi*3fe#(l)*S^*45*.. teiUb, 

jfc^h, j* *b,fc3L4& (2) ft &4Mt W * * f-;ML9f # JM* (1) - (4) # & 
mikft-keT. &4LZ*#&#l£&3L# (2) 75 J**, 

5 Jfcil ;ML* * JM& (1) - (3) tijte n , (2) *] * f- £4t& 

* *M&£) (1) - (4) t» T . 

X*f-#J SUM* & ^«-# « ^ ^ 
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